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Specification 

1 . Title of the Invention 

Liquid Crystal Display Device 

crystal phase having a ^ ^ transparent 

anisotropy interposal , 
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by oblique vapor deposition. 
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example Ell. E21, is preferably divided into a large number for pattern 
display but in order to simpltfy the description they are formed <n 
mutually orthogonal rectangles, as shown in Ry 3. 
Orientation processing is performed on each of the glass plates Q11 
and G12 G12 and G22, ... Gnl and Gn2 on which the transparent 
electrodes E11, E12. E21, E22 ... En1, En2are respectively deposed, 
and the liquid costal L is filled into the liquid crystal cells C1, C2, - Cn 
with a twisted nematic structure making, for example, an angle of 90 

de9 ThT orientation processing described here is carried out 
by rubbing or oblique vapor deposftion so that molecular 
array directors at substrate boundaries become parallel, like a 
molecular orientation model equivalent to the twsted 
structure of the laminated liquid crystal sell structure shown ,n Rg. 2, 
and the molecular array inside each liquid costal cell is twsted 
in the same direction. A pair of polarizers HI. Hi 
sandwiching the cells are arranged on eKher side o, the quid 
cells CI C2 ... Cn, these polarizers having polanzmg dmctone. 
shown by the arrows at and a2 in Rg. 3. that are parallel » n 
odd number or orthogonal if n is an even number, and in a 
state where an electric field is not applied, a base is arranged so that t 
becomes black. In Rg. 3, an example has been given where n=2 ,n 
order to simplify the description, and so a1 and a2 are orthogonal. 

in Rg 1 SW is a switch, V is a direct current power source, and 
each element is respectively connected so that this direct 
current power source is respectively applied across the transparent 
electrodes W1, and E12, E21 and E22, ... En,, En2 through a 

drive circuit Z. 

Next operation of the above structure will be descnbed. 

,n Rg 3, if light X is irradiated from a polanzer HI 
side in the direction of an arrow b, this light X is polanzed 
by the polarizer H1. and the polarized light Y has a polanzat,on 
axisihthedirectionofanowal ^ 

When polanzed light Y passes ms.ae 
structure liquid c^sta, L, «m there is no electnc eld 
between the electrodes sandwiching th,s hquid crystal L 



3 



(OFF) the polarizing surface is rotated 90 degrees, while when an 
electric field is applied across the electrodes (ON) the twist in the liquid 
crystal is removed and the polarizing surface is not rotated. 

When cells C1 and C2 are both OFF, as shown in F.g. 
3(A) the polarizing surface is rotated by 90 
degrees each time the polarized light Y passes through each 
of the cells C1 and C2, and is made orthogonal to the polarization 
direction of the polarizer H2, which means that the light 
can not pass through this polarizer H2 and that matnx 
m is not transparent. 

In this state, if the cell C2 is on, the twist of the liquid 
crystal facing electrode E2 is removed, light that has passed through 
cell C1 passes directly through cell C2 as shown in Fig. 
3(B), that polarizing surface becomes parallel to the polarizing direction 
a2 ' of the polarizer H2 

and light passes through the polarizer H2. Because of this, in 
contrast to the opaque matrix m, a horizontal 
straight line translucency pattern P2 equivalent to electrode E2 
is displayed on the pattern display surface M. 

With this type of display, "opaque" means a 
color having contrast to the pattern P2 and is generally black, 
but there can be brightness for this black, and it can also be endowed 
with hue, for example, by intersecting the directions a1 and a2 
of the polarizer H1 and the polarizer H2 at an angle of greater that 90 
degrees, or the like, that black will be slightly brightened, and even in 
cases such as red or yellow which have hue, this will 
be equivalent to opaque mentioned here. 

On the contrary, "transparency" generally means a transparent 
state that is transparent or almost transparent to light, and the concept 
includes endowing with a color filter effect 
by coloring the polarizers H1 , H2 to give a red or blue hue. 

In order to carry out orientation processing like the initially shown 
molecular array model, the twisting of each liquid crystal cell 
is made to have the same twisting direction, and the onentation 
directors are formed so as to be parallel, then, as shown in Fig. 4, 
orientation performed on the upper and lower substrates is defined 



by the rubbing direction if orientation is performed by rubbing, as in (A) 
in Fig. 4, and is defined by the direction of a vapor deposition 
beam flying towards the substrate if it is done by oblique vapor 
deposition, and directions of arrows in 
a projected view of the orientation 
directions correspond to respective directions. A direction 
matching an arrow that turns through 90 degrees from an arrow of 
orientation of a lower substrate shown by a dotted line, 
going in the direction of an arrow of the orientation of an upper 
substrate shown by a solid line, represents a twisting direction 
of the liquid crystal cell, and with each of the liquid crystal 
cells of the five layers shown in Fig. 4 the twist is uniformly to the left, 
and further, with respect to the directions of orientation carried out 
on the lower substrate the twist of the cells slips in an 
opposite direction progressively by 90 degrees at 
a time from the lowermost layer. As shown in Fig. 2, a twisted 
molecular array obtained in this way provides a substantially parallel 
director at an interface of adjacent liquid crystal 
cells. The orientation direction of the oblique vapor deposition 
used here has been shown using a conditional example where a 
substrate surface to be subject to vapor deposition using silicon 
monoxide and the flying direction of an evaporation source form an 
angle of from 8 to 10 degrees. 

When the orientation processing as shown in Fig. 4 is carried out 
on each liquid crystal cell, the electro-optical 
characteristics have viewing angle dependency due to the orientation 
processing direction, as is well known with twisted nematic type liquid 
crystal cells, and so unavoidably there will 
be cases where the orientation 

direction varies from the above combinations. Even with this sort of 
exceptional measure, at least the twisting directions of each cell 
are uniform, and even if the directions of orientation of 
back to back substrates of adjoining cells are reversed, if 
directions are made uniform it is possible to keep reduction in contrast 
due to slippage of the molecular array low. 

The reduction in contrast mentioned here means a tendency foi 



.„o„,ransparency in the matrix to reduce, and the deletenous effect 
d ; e \o sl^age of .he molecular array is the occurrence o, a 
state where there is W W «™ a 
= t! >.» when viewed from a 
rinparail the base viewing angle direction, namely the dire. 

°'' w«h the above described example of changing orientation 
direln an arrangement where a fas. response speed reg,on shown 
Pn 5 W is to the front, or an arrangement where a 

C ^ ,nH Fia 5(B) respective fast response regions and 

Z 1-^1 in ,he quadran,s TZ 

"wo dotted line arrows. Fig 5 shows an example o, 

arU r:^stypa - variation * orientation direction u^ng an 
vaDor deposition metnoa, 

sr™ »« -l, — » » ' i~r. 



arrav directors as shown in Fig. 2. ^ wioQ 
«h the above described liquid crysta, d.splay 

contrast to the minimum level to display an arbrtrary pattern. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

L 1 is a cross sectional drawing showing one example of a hqurt 
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display device, Fig. 3 (A) and B 
are exploded perspective drawings for describing operation, Fig. 4 (A) 
and ( B ) are explanatory drawings of 
orientation processing combinations for constructing a liquid crystal 
device, and Fig. 5 (A) and (B) are explanatory drawings showing a 
modified example of orientation processing combinations. 
C1 - Cn ... liquid crystal cell 
G11, G12, ... Gn1, Gn2 ... transparent substrate 
L ... liquid crystal 

E11, E12, ... En1, En2 ... transparent electrode 
H1, H2 ... polarizer 



Applicant Tateishi electric Co. Ltd. 
Representative Patent Attorney Kunihide 



Appearance of amendment under Patent law Section "WW** 
With respect to Patent application Number Showa 56-5 8 Paten 
Laid open Sho.57-1 19389, July 24, Showa 57 (1982)) 
since there was an amendment under section 17 paragraph 2 
of the patent law it appears as follows. 6 (2) 
Int. CI. 

Identification Number 
Internal Reference Number 
G09F 9/35 
G02F 1/133 

6866-5C 
8205-2H 

Procedural amendment (voluntary) 
January 14, Showa 63 (1988) 
Commissioner of the Japanese Patent Office 
1 Case 

Patent application No. Showa 56-5438 
2. Title of the Invention 
Liquid Crystal Display Device 

3 Person carrying out the amendment 
Relation to case: Applicant 

Address: Hanazono Todocho 10 Banchi, Ukyou Ku, Kyoto 616 
Title: (294) Tateishi Electric Co. Ltd 
Representative: Masao Tateishi 

4 Subject of amendment 

(1) Claims section and detailed description of the invention 
5. Content of amendment 

(1, Amendment to claims section of the specification as per attached 

^Correct "plurality of twisted nematic type liquid crystal cells" in line 2 
of page 3 of the specification to "plurality of liquid crystal cells". 

Claims . . ... liH 

0)A liquid crystal display devic , compnsmg a Hqwd 



crystal phase interposed between two transparent 
substrates arranged next to each other, and a plurality of liquid crystal 
cells arranged side by side between a pa.r 
of polarizers having respective transparent electrodes arranged on a 
surface facing the substrate, wherein fellow back to back transparent 
substrates of adjacent liquid crystal cells are oriented 
in the same direction. 

Applicant Tateishi Electric Co. Ltd. 
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